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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 1-14 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

4. Claims 1-3 provides for the method of monitoring an optical signal to noise ratio, but, 
since the claim does not set forth any steps involved in the method/process, it is unclear what 
method/process applicant is intending to encompass. A claim is indefinite where it merely 
recites a use without any active, positive steps delimiting how this use is actually practiced. 

5. Claim 1 recites the limitation "the degree of polarization" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. 

6. Claim 4 recites the limitation "the degree of polarization" in line 4. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Objections 

7. Claim 12 is objected to under 37 CFR 1.75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
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claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. 

Independent claim 4 requires the limitations "...a degree of polarization measurement 
section that measures the degree of polarization of said optical signal; and an optical SNR 
calculation section that determines an optical signal to noise ratio of said optical signal based on 
a measured value of the degree of polarization obtained in said degree of polarization measuring 
section ", while claim 12 requires "...said optical signal to noise ratio calculation section 
determines an optical signal to noise ratio of said optical signal, based on the measured value of 
the degree of polarization obtained by the degree of polarization measuring device in said 
automatic polarization mode dispersion compensation apparatus, instead of the degree of 
polarization measured by said degree of polarization measurement section". 

It appears that limitations of claim 12 requires the absence of a required limitation of 
claim 4. Furthermore, claim 12 appears to be of a different embodiment than that of claim 4, and 
requires opposite limitations. Therefore, dependent claim 12 fails to further limit independent 
claim 4. See MPEP 608.01(d), also See Ex parte Porter, IS USPQ2d 1 144, 1 147 (Bd. of Pat. 
App. & Inter. 1992). 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

9. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Morkel "PMD- 
induced BER penalties in optically-amplified IM/DD lightwave systems'', Electronics Letters, 12 
May 1994 vol 30, iss 10. 

Regarding to claim 1, Morkel teaches a method of monitoring an optical signal to noise 
ratio (Abstract, "The dependence of electrical SNR on polarization-mode-dispersion (PDM) 
induced intersymbol interference in optically amplified IM/DD lightwave system is evaluated 
theoretically and experimentally"), 

wherein the degree of polarization of an optical signal transmitted in an optical 
transmission system is measured (page 806, col 2, 2 nd paragraph, "Varying lengths of 
birefringent fibre, with measured PMD values... and 

an optical signal to noise ratio of said optical signal is determined based on a measured 
value of said degree of polarization (page 806, col 2, 2 nd paragraph, "The decrease in Q relative 
to zero PMD for a 2 7 -l PRBS was recorded as the PMD-induced Q penalty" where Q penalty is 
defined as electrical-SNR in col 2, line L; also, on page 807, col 2, conclusion: "In this work we 
have evaluated the electrical SNR (Q) penalties induced by PMD in optically-amplified IM/DD 
light-wave system limited by ASE-induced beat noise"). 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1 1 . This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

12. Claims 1-6, and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chou 
et al. (US006859268B2), in view of Morkel "PMD-induced BER penalties in optically- 
amplified IM/DD lightwave systems Electronics Letters, 12 May 1994 vol 30, iss 10. 

Regarding claim 4, Chou discloses an optical transmission system (fig 1) in which an 
optical signal is transmitted from an optical transmission apparatus (15, fig 1) to an optical 
receiving apparatus (240, fig 1) via an optical transmission path (22, fig 1), comprising: 

a degree of polarization measurement section (110, fig 1) that measures the degree of 
polarization of said optical signal (col 7, In 44-col 8, In 8). Chou does not disclose expressly 
wherein the system comprising an optical SNR calculation section that determines an optical 
signal to noise ratio of said optical signal based on a measured value of the degree of polarization 
obtained in said degree of polarization measuring section. Morkel, from the same field of 
endeavor, teaches an optical transmission system comprising an optical SNR calculation section 
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that determines an optical signal to noise ratio of said optical signal based on a measured value 
of the degree of polarization (page 807, 1 st paragraph on col 1, "The Q value for each PMD 
level is then evaluated 3 ' with formula (1)), Therefore, it would have been obvious for a person of 
ordinary skill in the art at the time of invention to apply MorkePs optical SNR calculation 
section onto Chou's system, such that Chou's computer 120 acts as an optical SNR calculation 
section that determines an optical signal to noise ratio of said optical signal based on a measured 
value of the degree of polarization obtained in said degree of polarization measuring section as 
suggested by Morkel. The motivation for doing so would have been to effectively measure 
noise caused by polarization dispersion, such that proper compensation may be provided 
accordingly. 

Regarding claim 1, claim 1 is a method claim that introduces limitations that correspond 
to the limitations introduced by apparatus claim 4. Therefore, the recited means in apparatus 
claim 4 read on the corresponding steps in method claim 1. 

As to claim 2, Chou further discloses wherein an initial value of said degree of 
polarization of said optical signal is stored (col 7, In 50-col 8, In 5, the DOP is stored in the 
computer), and a change amount in the measured value of said degree of polarization relative to 
said stored initial value is determined (col 13, In 57-67). Chou does not expressly teaches 
wherein a change amount in the optical signal to noise ratio of said optical signal is determined 
according to a change amount in the measured value of said degree of polarization relative to 
said stored initial value. However, Morkel teaches that the signal to noise ratio of said optical 
signal is determined according to the degree of polarization as discussed above (page 807, 1 st 
paragraph on col 1, {( The Q value for each PMD level is then evaluated" with formula (1)). 
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Therefore, it would have been obvious for a person of ordinary skill in the art at the time of 
invention to determine a change amount in the optical signal to noise ratio of said optical signal 
in the combination of Chou and Morkel's system according to a change amount in the 
measured value of said degree of polarization relative to said stored initial value as taught by 
Chou for the same reason as stated above regarding claim 1 . 

As to claim 3, Chou further teaches wherein when the measured value of said degree of 
polarization exceeds said initial value, the measured value is again set as said initial value (col 
14, In 48-61, "Each data point can be used to increment a matrix, M y with very few floating 
operations by continuously updating M to include new data and throw out old data"). 

As to claim 5, Chou further discloses wherein said degree of polarization measurement 
section measures the degree of polarization of an optical signal propagated through said optical 
transmission path to be input to said optical receiving apparatus (col 5, In 12-42 polarimeter 110 
measure DOP of optical signal along path 160, which is to be input to receiver 240), 

As to claim 6, Chou further discloses an optical transmission system according to claim 
4, further comprising: 

at least one optical repeater (100 f fig 1) on said optical transmission path, wherein, 

when an optical signal sent from said optical transmission apparatus is transmitted 
through a plurality of repeating intervals (100 and 200, fig 1) to be received by said optical 
receiving apparatus (240, fig 1), 

said degree of polarization measurement section measures the degree of polarization of at 
least one optical signal among an optical signal output from said optical transmission apparatus 
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each optical signal propagated through each repeating intervals and an optical signal input to said 
optical receiving apparatus (col 5, In 56-67). 

Claim 12 is rejected for the same reasons as stated above regarding claim 4, because in 
addition to the limitations in claim 4, Chou further teaches when there is provided an automatic 
polarization mode dispersion compensation apparatus (700, fig 9) including: 

a polarization mode dispersion compensator (750, fig 9) compensating for polarization 
mode dispersion generated in said optical signal (col 11, In 19-28); 

a degree of polarization measuring device (770, fig 9) measuring the degree of 
polarization of an optical signal whose polarization mode dispersion has been compensated by 
said polarization mode dispersion compensator (col 11, In 29-41); and 

a control circuit (780, fig 9) controlling a compensation amount in said polarization mode 
dispersion compensator (col 11, In 41-47), 

based on the measured value of the degree of polarization obtained by the degree of 
polarization measuring device in said automatic polarization mode dispersion compensation 
apparatus (col 11, In 29-53), instead of the degree of polarization measured by said degree of 
polarization measurement section. It would have been obvious to combine Chou and Morkel 
for the same reason as stated regarding claim 4, such that said optical signal to noise ratio 
calculation section in the combination of Chou and MorkePs system determines an optical 
signal to noise ratio of said optical signal based on a measured result of Chou's degree of 
polarization measuring device as suggested by Chou. 
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13. Claims 7-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chou et al. 
(US006859268B2), in view of Morkel "PMD-induced BER penalties in optically-amplified 
IM/DD lightwave systems", Electronics Letters, 12 May 1994 vol 30, iss 10, as applied to claim 
4 above, and further in view of Fatehi et al. (US006512612B1). 

Regarding claim 7, the combination of Chou and Morkel discloses the system in 
accordance to claim 4 as discussed above. Chou further discloses wherein a plurality of optical 
signals is transmitted, and said degree of polarization measurement section measure the degrees 
of polarization of the respective optical signals (col 5, In 13-23). The combination of Chou and 
Morkel does not disclose expressly having wavelength division multiplexed light containing a 
plurality of optical signals with different wavelengths. Fatehi, from the same field of endeavor, 
teaches an optical transmission system, where a wavelength division multiplexed light containing 
a plurality of optical signals with different wavelengths is transmitted (col 3, In 61-col 4, In 4), 
and a section (250, fig 5) that measures properties of the optical signals of respective 
wavelengths contained in said wavelength division multiplexed light (col 9, In 62-col 10, In 21). 

Therefore, it would have been obvious for a person of ordinary skill in the art at the time 
of invention to transmit a wavelength division multiplexed light containing a plurality of optical 
signals, as taught by Fatehi, onto the combination of Chou and MorkeFs system with SNR 
calculation section and a polarization measurement section, such that the combination of Chou 
and MorkePs degree of polarization measurement section measures the degrees of polarization 
of optical signals of respective wavelengths contained in said wavelength division multiplexed 
light, and the combination of Chou and MorkePs optical signal to noise ratio calculation 
section determines optical signal to noise ratios corresponding to respective wavelengths, based 
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on measured values of the degrees of polarization obtained by said degree of polarization 
measurement section as discussed above regarding claim 4. The motivation for doing so would 
have been to increase the bandwidth of signal transmission while maintaining signal quality by 
transmitting a wavelength division multiplexed light containing a plurality of optical signals and 
measuring the noise of the respective signals accordingly. 

As to claim 8, Chou further discloses wherein said degree of polarization measurement 
section and said optical signal to noise ratio calculation section are provided in plural number 
(101 and 200, fig 1, also see 116a, 117a, and 119a, fig 2). It would be obvious for a person of 
ordinary skill in the art to use such degree of polarization measurement section and said optical 
signal to noise ratio calculation section provided in plural number as suggested by Chou for each 
of the optical signals of respective wavelengths contained in said wavelength division 
multiplexed light in the combination of Chou, Morkel, and Fatehi's system. The motivation 
for doing so would have been to be able to detect signal quality in each of the individual 
channels. 

Claim 9 is rejected for the same reasons as stated above regarding claim 7, because in 
addition to the limitations in claim 7, Chou further teaches a selection section that selects one 
optical signal from the optical signals to be measured (col 5, In 56-col6, In 5, "beam splitters 
114, 116, 117, andmirror 119 couple optical signals propagating along beam path 112 towards 
detector modules 1 14a, 116a, 117 a, 1 19a respectively >... Each detector module measures specific 
optical properties of the optical signal... "). Fatehi further teaches a selection section that 
selects one optical signal from the optical signals to be measured (col 11, In 35-51). It would 
have been obvious to combine Chou, Morkel, and Fatehi for the same reason as stated 
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regarding claim 7, such that a selection section, such as that of Chou's or Fatehi's, selects one 
optical signal from the optical signals of respective wavelengths contained in the combination 
of Chou, Morkel, and Fatehi's wavelength division multiplexed light, wherein said degree of 
polarization measurement section measures the degree of polarization of an optical signal 
selected by said selection section, and said optical signal to noise ratio calculation section 
determines an optical signal to noise ratio of the optical signal selected by said selection section, 
based on the measured value of the degree of polarization obtained by said degree of polarization 
measurement section as discussed above regarding claim 7. 

As to claim 10, Fatehi further discloses said selection section (250, fig 5) includes a 
demultiplexer (202 \ fig 5) demultiplexing said wavelength division multiplexed light according 
to wavelength, and an optical switch selecting one optical signal out of the optical signals of 
respective wavelengths demultiplexed by said demultiplexer (col 11, In 35-51). Therefore, it 
would be obvious for a person of ordinary skill in the art to feed such signal from Fatehi' s 
selection section it to the combination of Chou, Morkel, and FatehFs degree of polarization 
measurement section as discussed above regarding claim 9. The motivation for doing so would 
have been to reduce cost by only measuring a selected portion of the signals. 

14. Claim 1 1 rejected under 35 U.S.C. 103(a) as being unpatentable over Chou et al. 
(US006859268B2), in view of Morkel "PMD-induced BER penalties in optically-amplified 
IM/DD lightwave systems", Electronics Letters, 12 May 1994 vol 30, iss 10, further in view of 
Fatehi et al. (US006512612B1), as applied to claim 9 above, and further in view of Suzuki 
(US006154273A ). 
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Regarding claim 1 1, the combination of Chou, Morkel, and Fatehi discloses the 
method in accordance to claim 9 as discussed above. It does not disclose expressly wherein said 
selection section includes a variable wavelength optical filter extracting an optical signal of one 
wavelength from said wavelength division multiplexed light, to feed it to said degree of 
polarization measurement section. Suzuki, from the same field of endeavor, teaches an optical 
transmission system having a selection section includes a variable wavelength optical filter (62, 
64, fig 12) extracting an optical signal of one wavelength from a wavelength division 
multiplexed light, to feed it to a measurement section (col 13, In 35-62). Therefore, it would 
have been obvious for a person of ordinary skill in the art at the time of invention to use a 
variable wavelength optical filter such as that of Suzuki's onto the combination of Chou, 
Morkel, and Fatehi's system to extract an optical signal of one wavelength from said 
wavelength division multiplexed light, to feed it to said degree of polarization measurement 
section. The motivation for doing so would have been to reduce complexity of the measuring 
system by using a variable wavelength optical filter to eliminate signals that are not being 
measured. 

15. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chou 
et al. (US006859268B2), in view of Morkel "PMD-induced BER penalties in optically- 
amplified IM/DD lightwave systems", Electronics Letters, 12 May 1994 vol 30, iss 10., as 
applied to claim 4 above, and further in view of Eder et al. (US006885820B2). 

Regarding claim 13, the combination of Chou and Morkel discloses the system in 
accordance to claim 4 as discussed above. Chou further discloses the system further comprising: 
a control section (220, fig 1) controlling the optical signal so that the optical signal to noise ratio 
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of the optical signal received by said optical receiving apparatus is a previously set value. The 
combination does not disclose expressly a control section controlling the power of an optical 
signal output from said optical transmission apparatus, based on the optical signal to noise ratio 
determined by said optical signal to noise ratio calculation section, so that the optical signal to 
noise ratio of the optical signal received by said optical receiving apparatus is a previously set 
value. Eder, from the same field of endeavor, teaches a control section (OSNR controller, Jig 1) 
controlling the power of an optical signal output from said optical transmission apparatus (col 7, 
In 41-47), 

based on the optical signal to noise ratio determined by a optical signal to noise ratio 
calculation section (col 7, In 19-47, OSNR signal controls the adjustable attenuators VOA2 and 
VOAn, which controls the power of optical output of the transmitter), 

so that the optical signal to noise ratio of the optical signal received by said optical 
receiving apparatus is a previously set value (col 7, In 42-54). Therefore, it would have been 
obvious for a person of ordinary skill in the art at the time of invention to apply a control section 
controlling the power of an optical signal output from the combination of Chou and Morkel's 
transmission apparatus, based on the optical signal to noise ratio determined by the combination 
of Chou and Morkel's signal to noise ratio calculation section, so that the optical signal to noise 
ratio of the optical signal received by said optical receiving apparatus is a previously set value as 
taught by Eder. The motivation for doing so would have been to achieve the optimum optical 
signal to noise ratio by adjusting transmission power. 
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As to claim 14, Eder further discloses wherein, when a wavelength division multiplexed 
light containing a plurality of optical signals with different wavelengths is transmitted (col 7, In 
1-14), 

said control section performs a pre-emphasis control of the optical signal power of each 
wavelength output from said optical transmission apparatus (col 7, In 41-54), 

based on the optical signal to noise ratio corresponding to each wavelength determined 
by said optical signal to noise ratio calculation section (col 7, In 14-36). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Danny Wai Lun Leung whose telephone number is (571) 272- 
5504. The examiner can normally be reached on 9:30am-9:00pm Mon-Thur. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on (571) 272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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